Near Basal Blood Pressure: A Method Applicable to Clinical Practice by Caldwell, John R.
Henry Ford Hospital Medical Journal
Volume 21 | Number 4 Article 6
12-1973
Near Basal Blood Pressure: A Method Applicable
to Clinical Practice
John R. Caldwell
Follow this and additional works at: https://scholarlycommons.henryford.com/hfhmedjournal
Part of the Life Sciences Commons, Medical Specialties Commons, and the Public Health
Commons
This Article is brought to you for free and open access by Henry Ford Health System Scholarly Commons. It has been accepted for inclusion in Henry
Ford Hospital Medical Journal by an authorized editor of Henry Ford Health System Scholarly Commons.
Recommended Citation
Caldwell, John R. (1973) "Near Basal Blood Pressure: A Method Applicable to Clinical Practice," Henry Ford Hospital Medical Journal :
Vol. 21 : No. 4 , 191-198.
Available at: https://scholarlycommons.henryford.com/hfhmedjournal/vol21/iss4/6
H e n r y Ford H o s p . M e d . Journa l 
V o l . 2 1 , N o . 4 , 1973 
Near Basal Blood Pressure: A Method 
Applicable to Clinical Practice 
John R. C a l d w e l l , M . D . * 
A method is described for determining near 
basal blood pressure (NBBP) measurements 
that is applicable to outpatient clinic or office 
use in daily practice. In our clinic, patients' 
mean casual pressure was significantly higher 
than the NBBP, the difference being 40 mm Hg 
systolic (p < .001) and 18 mm Hg diastolic (p < 
.001). In hospitalized patients the casual blood 
pressure was higherthan the fourth to sixth day 
hospital average, and the hospital average was 
higherthan NBBP. The difference between the 
last two was 15 mm Hg systolic (p <. 005) and 9 
mm Hg diastolic (p < .005). In patients record-
ing blood pressure readings at home the aver-
age weekly home-recorded blood pressure 
was not significantly different from NBBP dur-
ing the same week, -1 mm Hg systolic (p > .80) 
and 4 mm Hg diastolic (p > .10). NBBP by this 
method offers a practical way to estimate the 
average daily blood pressure. 
This study was supported by the Harold Suter 
Hypertension Research Fund. 
•Department of Medicine 
Address reprint requests to author at Henry 
Ford Hospital, 2799 West Grand Blvd., Detroit, 
Ml 48202 
FAVORABLE responses to ant ihyperten-
sive drugs are not always apparent f rom 
the records of casual b lood pressure de-
terminat ions. This inadequacy has led to 
the adopt ion of averages of hospital read-
ings and home readings as guides to 
the evaluation of antihypertensive pro-
c e d u r e s . T h e cons ide rab le d i f f e r -
ence between casual and basal b lood 
pressures is well k n o w n . ' However, the 
procedure for obtaining true basal meas-
urements is often regarded as too tedi-
ous, t ime consuming and di f f icul t for the 
usual med ica l p r a c t i c e . For these 
reasons, we have developed a method 
for determining near basal b lood pres-
sure (NBBP) and have compared the read-
ings so obtained to casual, hospital, and 
home readings. Because clinic readings 
commonly exceed home readings,'' it is 
desirable to have a procedure available 
for use in the clinic that wou ld approxi-
mate the home readings. 
Materials 
We studied 64 patients wi th hyperten-
s ion, as def ined by a casual b lood pres-
sure of 140 mm Hg systolic and/or 90 mm 
Hg diastolic or above. In al l , the hyper-
tension was of unknown cause (essential 
hypertension) and of variable degrees of 
severity. Patients wi th malignant hyper-
tens ion were exc luded . Ages ranged 
f rom 18 to 69, wi th an average of 52 years. 
The patients were divided into three 
groups: 1 . outpat ient clinic group (37 pa-
t ients) , 2. hospi ta l ized g roup (16 pa-
tients), 3. home-recorded b lood pressure 
group (11 patients). 
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All outpat ient clinic patients (Group 1) 
had a complete physical examination at 
w h i c h t i m e the b l o o d pressure was 
measured by the examining physician 
and designated as a casual b lood pres-
sure. Patients were then scheduled for 
various diagnostic tests to evaluate the 
cause and severity of their hypertensive 
disease. None received any treatment for 
at least one m o n t h be fo re base l ine 
studies were completed. Included in this 
diagnostic work -up was a scheduled ap-
pointment for NBBP. 
The hospi ta l ized patients had com-
plete physical examinations on admis-
sion. The b lood pressure measured at 
that t ime (by the resident physician) was 
regarded as a casual b l ood pressure 
measurement. All medicat ion was dis-
cont inued for at least one month pr ior to 
admission. Diagnostic studies were per-
formed dur ing the first three days and, 
whi le the patient was in his hospital bed , 
b lood pressure was measured four times 
a day by a nurse. Since the b lood pres-
sure is frequently elevated in hyperten-
sive patients dur ing the first three days in 
the hospital, the twelve readings f rom the 
fourth to the sixth hospital day were used 
to obtain an "average hospital b lood 
pressure". None o f t h e patients received 
any medicat ion du r ing the per iod of 
study. Sometime dur ing the first week in 
the hospital, NBBP was determined for 
each of the 16 patients. 
The 11 patients in Group 3 were edu-
cated in the techniques of self-recording 
of b lood pressure using a Propper Auto-
sphygmomanometer. At each off ice visit 
the clinic nurse determined the accuracy 
of the patient's self recording. All were 
under treatment wi th thiazide drugs or 
reserpine, alone or in combinat ion. Pa-
tients taking guanethidine or methyldopa 
were not included in this study. They re-
corded their b lood pressure in the sitt ing 
and standing posit ion twice daily usually 
at 7 a.m. and 7 p .m. All readings obtained 
dur ing each week were averaged to ob-
tain week l y measurements af ter t he 
method of Corcoran, Dustan and Page.' 
Each week the patient came to the outpa-
t ient c l in ic on appo in tment for NBBP 
measurement. 
Methods 
The method for NBBP is a modif icat ion 
of the Alam-Smirk method^ for basal 
b lood pressure determinat ion, and it is 
similar to what Smirk designated as a 
near-basal b lood pressure — "a state in 
which the psychological stimulus pro-
v ided by the d o c t o r and his sphyg-
momanometer has been removed, but 
supra-basal metabolic activity and the ef-
fect of walk ing or dr iv ing to the clinic 
have raised the pressure above its basal 
level."^ 
All readings are carried out in a special 
room designated for NBBP. Before enter-
ing the room, the patient is advised to use 
the lavatory if necessary. After enter ing 
the room, the patient is to ld to remove 
shoes and to loosen t ight c lo th ing or 
wrist bands in order to be comfortable. 
The testing procedure is carried out en-
tirely by atechnical assistant ratherthan a 
doctor. After placing the patient recum-
bent on a comfortable bed, this assistant 
assumes a fr iendly, sedate and reassuring 
manne r and remains in the r o o m 
throughout the procedure. The room is 
dimly lit and no noise, in ter rupt ion, or 
conversation is permi t ted. 
The initial b lood pressure reading is 
succeeded by a reading every five min-
utes for 30 minutes. All b lood pressure 
measurements are made on the same arm 
at heart level w i th the ^ame mercury 
m a n o m e t e r or recen t l y ca l i b ra ted 
aneroid sphygmomanometer, using the 
method of judging systolic and diastolic 
level as detailed in the American Heart 
Association recommendations of 1951."^ 
The attending physician is not seen at this 
visit. Appointments for this procedure 
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Patient's 
Initials 
T A B L E I 
Casual 
Blood Pressure 
Near Basal 
Blood Pressure 
Difference 
Casual-Near Basal 
Systolic Diastolic Systolic Diastolic Systolic Diastolic 
F. H. 190 120 142 90 48 30 
K. M. 180 90 130 84 50 6 
J. B. 200 110 170 104 30 6 
A. P. 200 120 180 100 20 20 
H. H. 194 90 160 60 34 30 
L. J. 224 118 170 90 54 28 
M. V. 195 too 160 90 35 10 
E. C. 200 120 140 94 60 26 
D. B. 150 90 140 90 10 0 
A. B. 180 110 156 90 24 20 
L. C. 180 110 138 80 42 30 
F. H. 170 110 154 102 16 8 
G. B. 190 120 140 100 50 20 
D. S. 160 120 134 84 26 36 
M. M. 220 120 160 100 60 20 
W. F. 192 110 150 82 42 28 
0 . B. 160 110 120 80 40 30 
A. H. 160 115 140 108 20 7 
M. M. 210 120 130 80 80 40 
0 . L. 190 100 170 80 20 20 
D. S. 210 150 170 110 40 40 
1. A. 190 110 140 86 50 24 
B. W. 165 110 130 100 35 10 
M. S. 200 100 160 90 40 10 
M. B. 210 104 160 74 50 30 
M. S. 214 120 160 90 54 30 
H. G. 160 SO 150 90 10 0 
0 . B. 160 94 158 100 2 -6 
A. D. 210 130 170 120 40 10 
J. K. 164 84 130 76 34 8 
A. H. 210 110 140 100 70 10 
L. M. 200 100 124 86 76 14 
E. M. 140 80 140 80 0 0 
A. G. 190 100 170 100 20 0 
0 . L. 220 110 130 80 90 30 
R. B. 200 110 140 86 60 24 
E. R. 180 100 100 70 70 30 
Mean 188 108 148 90 41 18 
S. D. 21.6 13.8 16.9 12.0 21.7 12.0 
S. E. 3.5 2.3 2.8 2.0 3.6 2.0 
are arranged w i t h o u t any re lat ion to 
meals or to the t ime of day. The lowest 
diastolic reading obtained is noted and 
systolic and diastolic readings at that t ime 
are designated as the NBBP. 
Results 
As expected, casual b lood pressures 
were the highest readings obtained in 
both the clinic (Group 1) patients, 188 ± 
*22/108± 14, and the hospitalized (Group 
2) patients, 185 ± 27/104+ 19. In both of 
these groups, NBBP was considerably 
lower: Group 1, 148 ± 17/90 ± 12 and 
Group 2 ,149± 25/and 89± 20. Thus, the 
*± = standard deviation 
All blood pressure readings are recorded in 
mm Hg, systolic/diastolic. 
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T A B L E II 
4th-6th day Near Basal 
Hospital Blood 
Average Prssure 
Difference Difference Difference 
Casual Casual Near Hospital 
Hospital Basal Average 
Average Near Basal 
Sys. Dias. Sys. Dias. Sys. Dias. Sys. Dias. Sys. Dias. Sys. Dias. 
1. B. 180 100 -73 94 164 88 7 6 16 12 9 6 
C. 0. 220 120 2;S 126 180 120 2 6 40 0 38 6 
E. H. 200 110 196 117 170 90 4 -7 30 20 26 27 
J. B. 206 130 175 118 160 110 31 12 46 20 15 8 
M. H. 140 80 146 97 130 80 -6 -17 10 0 16 17 
A. K. 170 100 164 116 160 110 6 -16 10 -10 4 6 
W. L. 170 120 128 83 112 80 42 37 58 40 16 3 
S.T. 156 94 143 95 120 30 13 -1 36 14 23 15 
J. c. 200 110 -55 90 126 78 45 20 74 32 29 12 
E. D. 190 90 173 83 156 76 17 7 34 14 17 7 
R. D. 160 60 156 85 134 76 4 -25 26 -16 22 9 
M. S. 220 110 '89 93 144 78 31 17 76 32 45 15 
J. D. 210 130 175 118 210 140 35 12 0 -10 -35 -22 
M. M. 170 100 141 87 126 80 29 13 44 20 15 7 
E.J. 220 120 165 84 150 64 55 36 70 56 15 20 
M. P. 150 90 127 81 138 80 23 9 12 10 -11 1 
Mean 185 104 164 98 149 89 21 6 0 36 19 15 9 
S. D. 26.6 18.8 24.6 15.5 25.3 20.1 17.9 17.5 23.9 18.6 18.6 10.6 
S. E. 6.6 4.7 6.2 3.9 6.3 5.0 4.5 4.4 6.0 4.6 4.6 3.4 
blood pressure readings of these two 
groups are similar and both emphasize 
that NBBP is considerably be low the 
casual reading. (Tables 1 and II). 
In the hospitalized patients (Group 2) 
the average of the four th to sixth day 
hospital b lood pressure was lower, 164± 
25/98± 16 than the casual b lood pressure 
185± 27/104± 19. The di f ference between 
the casual b lood pressure and the four th 
to sixth day hospital average was 21 ± 18 
mm Hg systolic (p < .001) and 6 ± 18 mm 
Hg diastolic (p > 0.10 n.s.). 
The 11 patients (Group 3), recording 
their own b lood pressure at home, aver-
aged 18 readings a week. These patients 
were studied fo r a total of 37 weekly 
per iods of obse rva t i on . The average 
weekly home-recorded b lood pressures 
were 153 ± 19/ 96 ± 12. NBBP dur ing the 
same week averaged 154 ± 27/92 ± 16 
(Table 111). The dif ference between the 
two readings is negligible. 
A comparison of near-basal readings 
wi th the means of casual, hospital and 
home pressures is shown in Table IV. 
Mean casual b lood pressure readings 
were significantly h igherthan NBBP. In 37 
clinic patients (Group 1) the dif ference 
was 40 mm Hg systolic (p < .001) and 18 
mm Hg diastolic (p < .001). In 16 hos-
pitalized patients (Group 2) the average 
on the four th to sixth days in the hospital 
was higherthan NBBP. The dif ference be-
tween the last two was 15 mm Hg systolic 
(p < .005) and 9 mm Hg diastolic (p < 
.005). In patients recording b lood pres-
sure readings at h o m e , the average 
weekly home-recorded blood pressure 
was not significantly di f ferent f rom NBBP 
dur ing the same week. The dif ference 
was -1 mm Hg systolic (p > .80 n.s.) and 4 
mm Hg diastolic (p > .10 n.s.). These ob-
servations lead to the conclusion that 
NBBP is significantly lower than casual 
and four th to sixth day hospital average, 
but is the same as an individual's usual 
b lood pressure, ie, his home blood pres-
sure. 
• n.s. = not significant 
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TABLE III 
Patient's No. of home Average of all home Near basal blood Difference 
Initials readings BP readings pressure daring Home near basal 
during weel< same week 
Systolic Diastolic Systolic Diastolic Systolic Diastolic 
J. M. 31 153 94 130 60 23 34 
32 126 83 120 82 6 1 
12 135 88 124 80 n 8 
A. M. 26 168 110 170 110 - 2 0 
23 166 111 160 110 6 1 
21 172 108 168 100 4 8 
20 180 114 158 100 22 14 
14 133 90 122 SC 11 10 
C. 0. 24 134 68 140 70 6 - 2 
22 142 69 136 50 5 19 
J. F. 13 174 114 164 110 10 4 
-5 158 108 164 110 8 - 2 
T. H -8 122 82 130 75 - 8 7 
8 128 83 130 92 - 2 9 
6 128 83 122 80 6 3 
B. C. 22 171 88 180 110 - 9 - 2 2 
24 179 94 178 102 1 - 8 
19 188 97 190 104 - 2 7 
26 176 94 160 100 16 - 6 
26 151 84 130 78 3-' 6 
C. D. 24 196 117 176 116 20 1 
R. W. 18 146 105 136 88 10 17 
18 146 104 112 76 34 28 
6 129 88 122 80 7 8 
A. K. 18 163 105 130 80 33 25 
C. T. 13 143 99 128 80 15 19 
E. J. 17 151 98 210 110 - 5 9 - 1 2 
20 145 93 192 110 - 4 7 - 1 7 
27 162 98 200 too - 3 8 - 2 
27 162 98 210 115 - 4 8 - 1 7 
13 154 106 140 90 14 16 
14 169 98 180 90 - 1 1 8 
11 156 106 164 104 - 8 2 
11 156 106 165 100 9 6 
10 137 85 160 92 - 2 3 - 7 
10 137 85 174 90 - 3 7 - 5 
10 137 85 142 86 - 5 -1 
Mean 18 153 96 154 92 - 1 4 
S.D. 18.9 12.1 27.4 15.9 22.3 12.5 
S. E. 3.1 2.0 4.5 2.6 3.6 2.1 
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T A B L E IV 
COMPARISON O F NEAR B A S A L READINGS WITH MEANS O F C A S U A L , 
HOSPITAL, AND HOME P R E S S U R E S 
Type of blood pressure 
measurements averaged. 
Number of 
Observations 
Difference 
Mean Near-Basal 
Systolic/Diast. 
Means 
mm Hg 
Ranges of Differences 
Systolic Diastolic 
CASUAL 
Reading by Physician within 
one month of near-basal 
(untreated) 
37 patients 40/18 0 to + 90 - 6 to +40 
HOSPITAL 
During 4th to 6th day 
(untreated) 
16 patients 15/9 -35 to +45 -22 to +27 
HOME 
(On Reserpine and/or 
Thiazide) 
37 observations 
11 patients 
-1/4 - 59 to + 34 -22 to + 34 
Discussion 
The first notable use of basal b lood 
pressure measurement was reported by 
Addis ' w h o concluded that patients wi th 
a marked decrease in basal pressure had 
a better prognosis than those wi th only a 
slight decrease. The most reliable obser-
vation of the significant differences be-
tween casual and basal b lood pressure 
wi th regard to methods, diagnosis, prog-
nosis and treatment of hypertension have 
comef rom Smirk,^Alam, ' Kilpatrick,' 'and 
Alstad. ' 
P icker ing" ' agrees w i t h Smirk that 
measurement of basal pressure is the 
most reliable method of obtaining mean-
ingful epidemiological data of hyperten-
sive disease. However, he f inds it " a 
nuisance to determine, requir ing a quiet 
room and an experienced and reassuring 
observer prepared to work early in the 
morn ing , facil i t ies wh ich have always 
been denied to m e " . He also objects that 
there are various kinds of basal pressure 
— some more basal than others, eg , the 
pressure falls even lower in sleep. 
The method presented here is more 
practical than Smirk's basal pressure be-
cause NBBP need not be determined in 
the same room in which the patient slept 
the previous night; therefore, hospitali-
zation is not necessary. Sedatives, fasting 
and early morn ing observation are not 
requ i red . There fo re , NBBP is readi ly 
adapted to clinical practice. 
Recognizing this p rob lem. Smirk in-
t roduced a method for near-basal pres-
sure . The main d i f f e rence f r o m our 
method is that he has the observer meas-
ure the b lood pressure at about half-
minute intervals for 20 to 30 minutes to 
desensi t ize the pat ient to the sphyg-
momanometer whereas we measure the 
b lood pressure once every five minutes 
for 30 minutes. 
The true basal b lood pressure might 
provide a somewhat lower reading than 
we have obtained by our modi f icat ion, 
but it is not as low as readings taken dur-
ing s leep." However, the lowest reading 
in the 24 hours of the day may not be the 
196 
Near Basal Blood Pressure 
most useful or representative. Our data 
show that casual readings are clearly too 
high to be representative and al though 
Freis" equates the four th to sixth hospital 
day average to the mean basal b lood 
pressure, we have found this also to be 
too high. The insignificant di f ference be-
tween the average of b lood pressure 
readings, ob ta ined tw ice daily in the 
home in the sitt ing and standing posi-
t ions, and NBBP suggests that the latter 
may be representative of the average 
daily b lood pressure. Thus, our method 
appears to be more representative o f t h e 
individual's b lood pressure than the too 
low basal and sleeping recordings and 
the too high casual and hospital readings. 
Near-basal b lood pressure cannot be 
equated wi th a resting, recumbent b lood 
pressure . Too o f ten this p r o c e d u r e , 
widely used by physicians, involves a re-
check of the b lood pressure by the physi-
cian after 15 or 20 minutes' rest in the 
recumbent posi t ion. This determinat ion 
is not suff iciently standardized and the 
readings are still being performed by a 
doctor rather than an assistant. The doc-
torenters af ter the rest per iod and excites 
the patient again by his entry. Readings 
obtained by this method are higher than 
those taken repeatedly by an assistant 
every five minutes for one half hour, in a 
quiet , dimly lit room. Using an automatic 
i n d i r e c t r e c o r d i n g , R ichardson has 
shown an elevation of arterial pressure 
ranging f rom 10 to 30 mm Hg when a 
physician entered the subject's r o o m . " 
In another study, Richardson measured 
arterial pressure cont inuous ly f rom a 
brachial artery by means of a Tef lon 
catheter.^" In hyper tens ive pa t ien ts , 
there was a decrease in b lood pressure 
dur ing sleep averaging 22 mm Hg systolic 
and 12 mm Hg diastolic. These values 
represent reduct ions be low the basal 
level (the last m inu te be fo re s leep) . 
Hinman^^ has developed a portable re-
corder which permits the recording of 
the b lood pressure dur ing normal daily 
ac t i v i t i es . Us ing th is i n s t r u m e n t , 
Sokolow^' found that in most observa-
tions of 124 patients wi th essential hyper-
tension, the average pressures obtained 
by the recorder were lower than the cor-
responding casual pressures taken in the 
cl inic. Furthermore, there was a closer 
relationship between the degree of struc-
tural damage attr ibutable to hyperten-
sion and the average b lood pressure re-
corded by the portable apparatus than 
there was to the casual b lood pressure 
recorded in the cl inic. He concludes that 
the discrepancy between the level of the 
casual b lood pressure and the severity of 
hypertensive complicat ions is explained 
by the unrel iabi l i ty of casual pressure 
readings. Readings obta ined w i th the 
portable recorder undoubtedly provide a 
better indicat ion for the need for an-
t ihyper tens ive t rea tment than do the 
casual readings. If this instrument were 
available and practical for daily use for 
hypertensive patients, there wou ld be lit-
tle need for NBBP. 
In the care of large numbers of hyper-
tensive patients, however, it is not feasi-
ble to use intraarterial pressure meas-
urements , a por table recorder , home 
b lood pressure readings or hospi ta l -
recorded blood pressures to select pa-
tients for treatment or to evaluate the re-
sponse to therapy. NBBP is practical and 
provides a better guide to therapy than 
does the casual b lood pressure. 
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